A cytotoxin of Pseudomonas aeruginosa acts directly on the cortical thick ascending limb of Henle's loop of rabbit kidney.
The present study examines directly the effect of a cytotoxin of Pseudomonas aeruginosa on the in vitro perfused rabbit cortical thick ascending limb of the loop of Henle (cTAL). 25 cTAL segments were perfused at high rate. The open circuit transepithelial electrical PD (PDte) and the specific electrical transepithelial resistance (Rt) were recorded continuously. From PDte/Rt the equivalent short circuit current (Isc) was calculated. The Isc was 214 +/- 30 mu A.cm-2 under control conditions, and decreased significantly to 74 +/- 34 mu A.cm-2 60 s after the addition of toxin (2 mg.1(-1)) to the lumen perfusate. Microscopic observation and photographs taken at that time clearly indicated swelling of the cTAL cells. Thereafter inhibition of active transport proceeded further, Rt fell progressively, and cells started to desquamate from the basement membrane. This effect of the toxin was dose dependent, and was half maximal at approximately 1.2 mg.1(-1). From the bath side the effect was less marked and higher doses of toxin had to be used (half maximal effect at 5 mg.1(-1)). We conclude that this toxin of Pseudomonas aeruginosa exerts its toxic effect on the cTAL segment by increasing primarily the permeability of the lumen membrane.